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the PRACTICING pediatric anesthesiologist sees chronic pain in one 
of three main venues: a child coming to the operating room for 
a procedure, after a request for a consultation from a colleague 
of another specialty, or when making acute pain management 
rounds. In this chapter, we focus on the essential approaches to 
children with chronic pain and provide guidelines to help the 
children and colleagues who request your assistance. 


Chronic Pain in Children 

Chronic pain affects a large number of children. 1 Back pain has 
been reported in up to 50% of children by the mid-teens, 2 and 
abdominal pain occurs weekly in up to 17%. 3 Other conditions 
such as headaches, complex regional pain syndrome (CRPS), 
fibromyalgia, limb pain, chest pain, and joint pain are common 
and affect quality of life. 4 7 

Several chronic medical conditions are strongly associated 
with pain and blur the boundaries between acute and chronic 
pain treatment, including sickle cell disease, cystic fibrosis, 8 epi¬ 
dermolysis bullosa, 9 and cancer. These children require frequent 
hospitalizations, and their pain can be severe. Because the chil¬ 
dren present with pain in the hospital, treatment often follows 
the model for acute pain management based on medication use. 
However, psychosocial factors heavily influence the child’s ability 
to cope and can improve or worsen the child’s suffering, depend¬ 
ing on personal and family factors. 10,11 It is appropriate to seek 
psychology, child life, and physical therapy consultations as part 
of the therapeutic plan. The ultimate goal for each of these 
medical conditions is to stabilize the child’s condition and return 
her or him home. For many, the painful disease and dysfunction 
continue, and having a long-term plan that is integrated with 
acute management is vital. 


Multidisciplinary Approach 

The model of care that appears to work optimally for children 
with chronic pain is one in which multiple disciplines are 
involved in developing a coordinated care plan. 4,12 In the outpa¬ 
tient setting, there is a pain physician, a psychologist, nurses, and 
a physical therapist. Sometimes, a neurologist or physiatrist may 
be involved. Anesthesiologists managing children with chronic 
pain should make use of these disciplines when recommending 
a plan of care. Advocating for the involvement of other thera¬ 
peutic specialties can advance the patient’s care beyond suggest¬ 
ing a regional block or medication. 

THE PAIN PHYSICIAN 

The consulting anesthesiologist in an inpatient setting may be 
called on to provide care for one of three reasons. First, the 
patient may need a regional nerve block, such as an epidural 
steroid injection for magnetic resonance imaging-confirmed 
discogenic pain or epidural catheter placement to assist physical 
therapy. This consultation is fairly straightforward and is an 
extension of basic regional anesthesia principles. Second, a child 
who has been prescribed opioids chronically or other medica¬ 
tions that have implications for anesthesia or postoperative pain 
management may present for consultation. The anesthesiologist 
must investigate possible drug interactions and determine which 
chronic medications have been prescribed; this approach is an 
extension of basic perioperative anesthesia skills. Third, a con¬ 
sultation may be requested to assess and diagnose the source 
of pain. This scenario is the most complex and requires taking 
a detailed history and performing a thorough physical exam¬ 
ination. These children often require multidisciplinary care 
beginning with the initial evaluation and extending through 
treatment. 
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THE PSYCHOLOGIST 

Pain is more than just a physical phenomenon. It can cause 
and be worsened by stress, suffering, family dysfunction, social 
tension, anxiety, and depression. 5,13 Pain can disrupt almost any 
aspect of the life of the child or family. Family and school prob¬ 
lems can worsen a painful condition and dramatically reduce a 
child’s level of function. The family is always involved in the 
child’s suffering and should therefore be included in the pain 
evaluation process. 

Families often are wary about seeing a psychologist and are 
afraid of being stigmatized. It is important to emphasize that pain 
is what the child says it is, regardless of whether an obvious 
organic cause is identified. The child is being treated as a person, 
not just as the painful body part, and this approach should be 
emphasized for the child’s family. 

Psychology-based therapy includes relaxation training, bio¬ 
feedback, hypnotherapy, coping skills training, and psychother¬ 
apy. Biofeedback is a modality that trains the child to become 
more aware of his or her body, enhancing the sense of control 
over it. Therapies aimed at parental and familial aspects of the 
child’s pain include teaching strategies for behavioral interven¬ 
tions (e.g., distraction), activity pacing, consistent discipline, 
coaching skills training, stress management, and occasionally, 
family therapy. 

THE PHYSICAL THERAPIST 

Physical therapy is a crucial component of evaluating and treat¬ 
ing chronic pain. The painful condition can cause loss of muscle 
strength and range of motion. Alterations in the use of a limb 
affect the biomechanics and daily function of the body. Children 
can become deconditioned and require a conditioning program 
to regain lost strength and stamina. These changes affect the 
original pain site and generate secondary pain problems that need 
to be addressed. 

Physical therapy can benefit many painful conditions (e.g., 
myofascial pain improves with stretching and range-of-motion 
exercises) and is the cornerstone of treatment for others (e.g., 
chronic regional pain syndromes [CRPS]). 14 Emphasizing self- 
reliance and responsibility for their own care is an important 
aspect of caring for adolescents. However, young children and 
older ones in pain cannot be expected to work aggressively at 
home without beginning with a structured program. Parental 
involvement is especially important for younger children, but the 
caretakers must be taught to be encouraging and supportive while 
not making them the child’s taskmasters. 

Therapies provided by physical therapy include stretching, 
strengthening, and reconditioning programs. Range-of-motion 
exercises and endurance training are also important. Aquatic 
therapy is very useful for children who cannot bear weight 
on lower limbs or have limited range of motion or strength. 
Massage, heat, and cold therapies are helpful adjuncts to 
increase functioning and enhance other physical therapy 
modalities. 

Transcutaneous electrical nerve stimulation (TENS) is an 
effective, 15 low-risk, analgesic therapy that is usually provided 
under the guidance of a physical therapist. TENS is excellent for 
localized pain. The fact that it is portable, can be used discreetly, 
and has few side effects makes it attractive for use at school. 
Because tolerance to TENS can develop with prolonged use, 
children need to limit use to no longer than 2 hours at a time. 
They can take a break for an amount of time equal to the TENS 
use and then restart it. 


THE NURSE 

Pain nurses play a major role in hospital-wide education of floor 
nurses regarding assessment and treatment of pain, including the 
use of epidural and patient-controlled analgesia (PCA) pumps. 
When starting to see chronic pain patients, the first personnel 
recruitment should be an advanced practice nurse who can be 
trained to triage, perform the initial evaluation and intake assess¬ 
ment, and assist with all subsequent pain-related issues that do 
not require the direct input of a physician. 

THE CONSULTANT 

Anesthesiologists should be cognizant of their limitations and 
judiciously use of consultants to help make or confirm diagnoses 
and fashion the best treatment plan. Neurologists typically are 
well versed in headache management and in the use of many of 
the medications used for neuropathic pain. Physical medicine 
and rehabilitation specialists can assist in structuring a treatment 
plan for a variety of musculoskeletal pains and are accomplished 
in the treatment of spasticity. 

General Approach to Management 

Most children with chronic, noncancer pain are adolescents who 
require special considerations in terms of their history and physi¬ 
cal examination. Because they are between childhood and adult¬ 
hood, their behavior can fluctuate broadly and often. It is 
important to address them directly but also involve the parents 
to the extent needed to obtain the relevant and complete history. 
The clinician should not try to be “cool” with the adolescent 
patient, because teenagers tend to find that approach conde¬ 
scending and will respond negatively. The examiner should 
instead find a point of common interest and use it to establish 
greater rapport. 

Adolescents tend to be very image conscious. They may or 
may not want to discuss body functions such as defecation or 
menstruation, even when these functions are directly relevant to 
the problem. If patients seem uneasy with the questions, the 
physician should proceed in a straightforward manner, acknowl¬ 
edge their feelings, and reassure them that the information is 
needed to help them. When discussing these pediatric patients 
with parents, clinicians should use a phrase such as “children and 
young adults” rather than just “children” because even 12 and 
13-year-olds like to think they are no longer children. 

HISTORY 

The basic history focuses on the pain: location, duration, quality, 
intensity, aggravating and alleviating factors, associated symp¬ 
toms, therapies that have been tried, and which tests have been 
performed and by whom. Pain intensity is often assessed by a 0 
to 10 numeric rating scale for children older than approximately 
8 years of age. The child must be asked about the current pain 
level and about the best and worst pain levels to obtain an idea 
of the pattern of pain and when it peaks. Quality descriptors 
include burning, sharp, aching, throbbing, tingling, numb, weird, and 
others; each may give a clue about the type of pain the child is 
experiencing. Odd descriptors, burning, and tingling suggest neu¬ 
ropathic pain; sharp, tight, and aching may indicate bony or 
muscular causes; throbbing suggests a vascular component; 
cramping or pain that comes in waves often suggests spasms of 
a muscle or hollow viscus. 

A vital part of the chronic pain evaluation process is to look 
for red flags, which are signs or symptoms that may indicate a 
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serious illness. Some of the red flag signs and symptoms for major 
pain types can be found in Tables 44-1, 44-2, and 44-3. For 
example, a child with back pain who also has weak legs and 
incontinence may have a tethered spinal cord. Headache that is 
worse in the morning and associated with vomiting suggests 
increased intracranial pressure. Back pain with loss of ankle jerk 
suggests compression of the SI nerve root. 

A complete pain evaluation comprises further history regard¬ 
ing medications, allergies, family history, and a thorough review 
of systems. Certain painful conditions, such as migraine head¬ 
aches, 16 fibromyalgia, 17 irritable bowel syndrome, 18 and sickle cell 
disease, have a genetic basis. Knowing the family history can 
assist in making the diagnosis. The child sometimes may model 
his or her behavior after a family member. For example, if a 


H Red Flag Signs and Symptoms for Abdominal Pain 


Persistent right upper or right lower quadrant pain 
Dysphagia 

Persistent or cyclic vomiting 
Gastrointestinal blood loss 

Family history of inflammatory bowel disease, celiac disease, 
or peptic ulcer disease 
Pain that wakes the child from sleep 
Arthritis 

Nocturnal diarrhea 
Involuntary weight loss 
Deceleration of linear growth 
Delayed puberty 
Unexplained fever 

Hepatosplenomegaly, masses, or perianal lesions 
Bilious emesis 

Costovertebral angle tenderness 


TABLE 44-2 Red Flag Signs and Symptoms 
for Secondary Headache 


Persistent vomiting 
Focal neurologic signs 
Meningeal signs 
Unexplained fever 
Increased intracranial pressure 
Changes in behavior or mental status 
Sudden onset of severe headache 
Morning headaches 

Headaches awakening the child from sleep 


Red Flag Signs and Symptoms for Back Pain 


Unexplained fever 
Night sweats 
Weight loss 
Night pain 
Constant pain 
Bowel function changes 
Urinary retention 

Neurologic changes in legs: trouble walking, footdrop, weakness, 
loss of reflexes, sensory changes 


parent has a “bad back” and is functionally compromised, the 
child also may complain of back pain. This does not mean the 
child is faking the complaints but simply patterning the behav¬ 
ioral response to pain after a model that he or she understands. 
Treatment can include reassurance, cognitive behavioral therapy, 
and gentle physical therapy to restore the child’s functional 
ability and help him or her with any underlying issues. Family 
and social histories can be useful in fashioning a treatment plan 
in conjunction with the general history, physical examination, 
and relevant testing. 


44 


PHYSICAL EXAMINATION 

The physical examination should focus on the area of interest, 
but a brief general examination is also important. A full screening 
examination, including a neurologic examination, takes only a 
few minutes and can be combined with the social history. A 
systemic illness may manifest as a localized complaint; for 
example, diabetes can manifest as abdominal pain or leukemia 
as focal bone pain 

When examining a child of the opposite sex, the physician 
should have a nonfamily observer of the same gender as the child 
present. Some children are very conscious of their bodies and 
may consider routine examination maneuvers as invasions of 
their privacy. The occasional child has a history of being abused 
and can be further traumatized by even a standard examination. 
Physicians can demonstrate examination techniques that may 
make the child uneasy. For example, a pinprick examination 
requires a needle or sharp object; the examiner should touch his 
or her own skin with a pin first to demonstrate that blood is not 
being drawn. Children are often fascinated by the deep tendon 
reflexes and usually have fun with that examination. Children 
with chronic pain often have had many examinations, and doing 
something a little different or fun can help them accept the 
current evaluation and enhance rapport. 


ANCILLARY DATA 

By the time chronic pain patients have reached a pain clinic, they 
usually have undergone several investigative tests, and those data 
should be reviewed. After it becomes clear that there is no life- 
threatening illness, the focus should shift away from further 
testing. This is often a hard transition for families and children 
to accept, especially if no concrete diagnosis has been made to 
explain the pain. It is a challenge for them to embrace the 
thought that the pain itself is the disease rather than something 
that is still undiagnosed. Any study that may help to explain the 
pain or make a diagnosis that had not been entertained should 
be recommended. However, pursuing tests and imaging in an 
unfocused manner wastes resources and causes families to post¬ 
pone treatment while waiting for a diagnosis. Until the patient 
wholeheartedly endorses the treatment plan and becomes active 
in it, the child or adolescent’s pain will continue unabated. 


Chronic Pain Conditions 

Any part of the body can hurt, but in practical terms, several 
diagnostic clusters represent most pediatric pain conditions. The 
frequency and intensity of the pain can be striking. One study 
on the 3-month prevalence, characteristics, consequences, and 
provoking factors of chronic pain described the experience of 
749 children and adolescents in one elementary and two second¬ 
ary schools 19 : 83% experienced pain during the preceding 
3 months. The leading sources of pain were headaches (60.5%, 
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also perceived as most bothersome), abdominal pain (43.3°/o), 
extremity pain (33.6°/o), and back pain (30.2°/o). Many subjects 
reported associated sleep problems, restriction in hobbies, and 
eating problems. School absenteeism reached 48.8% in the popu¬ 
lation with pain. The use of health care resources by children and 
adolescents with pain was extensive: 50.9% visited the physician’s 
office, and 51.5% reported use of pain medication. 

ABDOMINAL PAIN 

Abdominal pain is a major source of distress in children that 
causes anxiety and invites a large amount of testing. This painful 
condition, formerly referred to as recurrent abdominal pain, is now 
described as functional gastrointestinal disorders (FGIDs). 20 Specific 
criteria exist for the major categories so that FGIDs are no longer 
considered diagnoses of exclusion. The pain is thought to be 
caused by abnormal interactions between the enteric nervous 
system and central nervous system. 21 Research suggests that 
peripheral sensitization and abnormal central processing of affer¬ 
ent signals at the level of the central nervous system play roles 
in the pathophysiology of visceral hyperalgesia—a decreased 
threshold for pain in response to changes in intraluminal pres¬ 
sure. 22 The history and physical examination focus on excluding 
warning signs and symptoms of underlying disease (see Table 
44-1). 20 ’ 23 The role for testing, endoscopy, and radiographic evalu¬ 
ation is limited. 

Multidisciplinary treatment of FGIDs includes medication, 
psychological interventions, and education, which often need to 
be ongoing. The most important aspect of the treatment plan is 
to establish realistic goals, which frequently means return of 
function rather than complete elimination of pain. Although the 
literature for treatment is sparse, tricyclic antidepressants such as 
amitriptyline, nortriptyline, or doxepin have been used effec¬ 
tively for FGID-related pain. Anticonvulsants also are useful 
because they modify nerve conductivity and transmission. Ant¬ 
acids, antispasmodic agents, smooth muscle relaxants, laxatives, 
and antidiarrheal agents can be added to address symptoms. Data 
support the use of peppermint oil capsules in managing irritable 
bowel syndrome, although gastroesophageal reflux can be a limit¬ 
ing adverse effect. 24 Children with functional bowel disorders can 
have abnormal bowel reactions to physiologic stimuli, noxious 
stressful stimuli, or psychological stimuli (e.g., parental separa¬ 
tion, anxiety). Children benefit from cognitive- behavioral 
therapy, coping skill development, biofeedback, hypnosis, and 
relaxation techniques (Table 44-4). 25,26 

HEADACHE 

Headaches can be categorized as primary or secondary. Primary 
headaches include migraine, tension, cluster, and trigeminal neu¬ 
ralgia headaches. Secondary headaches are those attributable to 
head and neck traumas; muscle spasms; vascular disorders; non- 
vascular intracranial disorders; infection; eye, ear, cranium, nose, 
sinus, and teeth or mouth diseases; homeostatic disturbances; 
and psychiatric disorders. Headaches represent one of the more 
poorly tolerated types of chronic pain, with greater medication 
use than for other types. Of 77 children with long-term headaches 
who were followed up to 20 years after the initial diagnosis, 27% 
were headache free, and 66% had improved. 27 

Migraines (especially migraine without aura) and tension-type 
headaches are the most common types of pediatric headaches. 
The prevalence of migraine ranges from 2.7% to 10%. It occurs 
more frequently in boys than girls between 4 and 7 years of age, 
and then the prevalence equalizes between 7 and 11 years of age. 


Care Pathway for Abdominal Pain 


Evaluation 

Medical examination 
Behavioral medicine assessment 

Review of records, treatments, history, and physical findings 
Consultations with pediatrics, surgery, and gastroenterology specialists 
as indicated by presence of red flags; assessment may include 
laboratory testing, ultrasound, computed tomography or magnetic 
resonance imaging, endoscopy, lactose testing 

Treatment of Functional Gastrointestinal Disorders 

Medications: tricyclic antidepressants; consider selective serotonin 
reuptake inhibitors or serotonin-norepinephrine reuptake inhibitors; 
peppermint oil 

Behavioral medicine: important and effective to de-medicalize therapy; 
de-emphasize testing and search for organic diagnoses; redirect 
focus to treatment and improved function 
Physical therapy: not usually involved; trial of transcutaneous electrical 
nerve stimulation (TENS) if abdominal wall origin found 
Other therapy: 

Blocks are rare, except in palliative situation; celiac plexus with local 
anesthetic and steroid; epidural 
Trigger point injections if abdominal wall trigger points found 
Acupuncture 
Hypnosis 
Meditation 

Dietary management 


After 11 years of age, three times more girls than boys have 
migraines. 28,29 Studies are not routinely recommended in the 
absence of focal neurologic findings. However, the practitioner 
must be alert to red flag signs and symptoms that warrant imaging 
and laboratory studies to rule out an underlying condition as a 
cause of the headaches (see Table 44-2). 

There is a genetic component to migraine and chronic tension 
headaches; 50% to 77% of children with migraines have a positive 
family history for migraine headaches, especially on the maternal 
side. The clearest genetic link has been established for familial 
hemiplegic migraine. 16 

Children with frequent headaches often suffer from medica¬ 
tion overuse headaches due to chronic or repeated use of over- 
the-counter analgesics. If possible, children should be weaned off 
analgesics gradually. 

Treatments for migraine and tension-type headaches overlap 
greatly. Pharmacologic interventions can be divided in two types. 
In the first, abortive treatment focuses on stopping the acute 
headache. In the second, prophylactic therapy is indicated for 
patients with more than two headaches per month, for children 
with severe attacks, and for those with frequent headaches unre¬ 
sponsive to medication (Table 44-5). 30 

Older medications that have been used successfully to prevent 
headaches in adolescents include amitriptyline and trazodone. 
These medications tend to make children drowsy and are pre¬ 
scribed 30 to 60 minutes before bedtime each night. Younger 
children appear to respond well to the antihistamine cypro¬ 
heptadine. Overall, few evidence-based recommendations can 
be made; the lack of randomized, controlled pediatric trials 
precludes an evidence-based recommendation. 31 However, the 
anticonvulsant topiramate is a promising medication for the 
prevention of migraine headaches. 32 34 
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TABLE 44-6 Care Pathway for Complex 
Regional Pain Syndromes 


Evaluation 

Medical examination 
Behavioral medicine assessment 
Physical therapy assessment 

Review of records, treatments, history, physical findings, and 
radiographic studies 

Treatment 

Medications: tricyclic antidepressants, gabapentin, oxcarbazepine 
Behavioral medicine: very important, especially in refractory cases 
Physical therapy: activate, range of motion, desensitization, strength 
training. Structured home program extremely important; may use 
transcutaneous electrical nerve stimulation (TENS) unit 
Other therapy: 

Consider intravenous regional block for hand or foot 
Consider lumbar sympathetic block catheter and admission for 
structured program for lower extremity complex regional pain 
syndrome (CRPS) that is refractory despite best efforts of patient 
and family 

Consider high thoracic epidural or continuous brachial plexus 
catheter for upper extremity CRPS 


Care Pathway for Headaches 


Evaluation 

Medical examination 
Behavioral medicine assessment 
Physical therapy if neck or upper back tightness occurs 
Review of records, treatments, history, and physical findings 
Magnetic resonance imaging and neurology consultations as indicated 
by red flag signs and symptoms 

Treatment 

Medications: tricyclic antidepressants, topiramate, trazodone, 
cyproheptadine 

Behavioral medicine: biofeedback, relaxation, coping and pacing skills 
Physical therapy: transcutaneous electrical nerve stimulation (TENS) 
unit on shoulders, posterior neck; stretching 
Other therapy: 

Acupuncture 

Meditation 

Occasional neck trigger point injection or occipital nerve block 


COMPLEX REGIONAL PAIN SYNDROME 

Type I and type II CRPS are different only in the presence of a 
documented nerve injury in type II (formerly called ctwsalgia). 
Pain is an obligatory feature, often occurring alongside allodynia 
or hyperalgesia. There must be evidence at some time (not neces¬ 
sarily at the time of diagnosis) of edema, changes in skin blood 
flow, or abnormal sudomotor activity in the region of pain. There 
are often features of a motor disorder such as tremor, dystonia, 
and weakness that sometimes lead to a loss of joint mobility. Nail 
and hair growth can also be affected. In the past, three distinct 
stages were described. However, it may be that there are pheno¬ 
typic subtypes instead of stages. 35 

From a clinical standpoint, the typical pediatric CRPS patient 
is older than 10 years of age, Caucasian, female, and very active 
or a high achiever from an active family, and the child or ado¬ 
lescent presents with lower extremity pain. 36 A genetic predisposi¬ 
tion is suggested by the clinical observation that CRPS is rare in 
the African American population. The rarity of CRPS in preado¬ 
lescent children suggests a developmental aspect to its origin. 

It is important to obtain a detailed history of the mechanism 
of trauma and the signs and symptoms. The examiner should 
specifically look for pain, allodynia, hyperalgesia, and hyper- 
pathia. Edema and color changes do not have to be present at 
the time of diagnosis, but there should be a history of such 
changes in the recent past (Fig. 44-1). A complete neurologic 
examination includes testing muscle strength, reflexes, sensory 
responses (e.g., cold, touch, pinprick), capillary refill, tempera¬ 
ture, and color differences. The physician should also look for 
deep tissue hyperalgesia. Occasionally, noninvasive or invasive 
testing may be helpful, but it is not sensitive or specific. These 
evaluations may include an electromyogram with nerve conduc¬ 
tion velocity (EMG/NCV), quantitative sensory testing (QST), 
and quantitative sudomotor axon reflex testing (QSART) to 
detect small fiber dysfunction; thermography; and bone scans. 
Sympathetic ganglion blocks are not considered necessary for 
diagnosis, but they can be part of the therapeutic approach. 

The therapeutic goal for CRPS is restoration of function. It 
may seem simple, but in daily practice, this may represent the 



FIGURE 44-1 Complex regional pain syndrome involves the patient's left 
foot and ankle. Notice the cyanosis and mottling. The affected foot was 
cool, and allodynia was prominent. Left foot toenails had not been 
trimmed in 3 months. 


biggest challenge for the physician and the child. The therapeutic 
approach to the child with CRPS is multidisciplinary, with a 
focus on the psychosocial and physical aspects of the disease 
(Table 44-6). Education is important, and the information avail¬ 
able on the Internet is ubiquitous, although it is often discourag¬ 
ing and not applicable to children with CRPS. No isolated 
treatment technique has been helpful for this condition. Chil¬ 
dren and physicians should follow an algorithm and adjust the 
therapeutic strategy every 4 weeks if the child does not respond 
satisfactorily to chosen measures. 

The mainstay of CRPS treatment is physical therapy. However, 
the pain can be severe and disabling enough to prevent active 
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participation by the child in the physical therapy program. Phar¬ 
macologic therapy is often initiated to facilitate physical therapy. 
Medications for neuropathic pain (described later) take time to 
titrate to effect. It is reasonable to use nonsteroidal antiinflam¬ 
matory drugs (NSAIDs) and opioids for a short time until the 
primary medications take effect. The psychology team must play 
an active role in the overall treatment program. Psychosocial 
issues must be aggressively addressed. With physical therapy, 
psychology, and medications, most children achieve good results 
and disease resolution. In unusual refractory cases, for which 
interdisciplinary outpatient programs are insufficient, inpatient 
pain rehabilitation programs are recommended. 

The role of interventional therapy in the treatment of CRPS 
is to alleviate the pain and provide the child with the opportunity 
to tolerate and advance in physical therapy. Sympathetic nerve 
blocks are widely used in adults although a systematic review 
revealed a lack of randomized, controlled trials to confirm the 
effectiveness of this approach in short-term and long-term pain 
relief. 37 Interventional therapies can be a double-edged sword, 
representing an easy solution that can demotivate the child from 
taking an active role in his or her physical therapy. However, pain 
may be too severe to allow physical therapy and thereby acceler¬ 
ate loss of function. 

Several techniques enjoy popularity among pediatric pain 
specialists. For isolated limb CRPS, intravenous regional block¬ 
ade with local anesthetic and adjuncts such as clonidine, ket¬ 
amine, or ketorolac is performed. General anesthesia or deep 
sedation is frequently required because placement of intravenous 
catheters in the affected limb and inflation of the tourniquet are 
poorly tolerated. More invasive alternatives include placement of 
a lumbar sympathetic plexus catheter (Fig. 44-2) and a tunneled 
epidural catheter in the upper thoracic or lumbar area. The 
duration of infusion ranges from 3 to 5 days to as long as 4 to 
6 weeks, and the procedure requires extensive logistical support. 
An alternative approach is to place a peripheral nerve catheter 
for a continuous block. 38 Spinal cord stimulation and intrathecal 
drug delivery are rarely used for pediatric CRPS due to the overall 
good prognosis with more conservative treatment and the con¬ 
tinued growth of the skeleton, which can change the area of 
paresthesias in the case of spinal cord stimulators. 


MUSCULOSKELETAL AND RHEUMATOLOGIC PAIN 

Musculoskeletal pain is a recognized problem in children and 
adolescents, and back pain commonly affects adolescents. 39,4042 
Although many factors are blamed for musculoskeletal pain (e.g., 
heavy backpacks, participation in sports, sedentary lifestyle, sco¬ 
liosis, increased body mass index), only a few have been proved 
to contribute to musculoskeletal pain. According to one study, 
in more than half of cases the cause could not be identified, and 
only a minority of children had an underlying disease process 
(e.g., spondylolysis, infection, tumor, disk problem). Radiologic 
findings correlated poorly with the pain and failed to distinguish 
between individuals with pain and those without pain. 42 Selected 
red flags for back pain are provided in Table 44-3. A care pathway 
for the evaluation and treatment of back pain in children and 
adolescents is presented in Table 44-7. 

A special group of children with musculoskeletal pain are 
those with rheumatologic diseases. Most children referred to the 
rheumatologist’s office complain of musculoskeletal pain. Only 
some of them are diagnosed with a true rheumatologic disease; 
juvenile idiopathic arthritis is the most common form. Besides 
pain, the diseases often manifest as morning stiffness, fatigue, 
and sleep problems. The process may progress and cause joint 
deformities and destruction due to osteoporosis, with resulting 
growth abnormalities and functional disability. Management 
combines pharmacologic and nonpharmacologic interventions. 
The mainstay of therapy is the use of NSAIDs, acetaminophen, 
and rarely, opioids for severe breakthrough pain. The rheuma¬ 
tologist may prescribe agents such as methotrexate, cyclophos¬ 
phamide, or systemic corticosteroids for severe flare-ups. Splints, 
physical therapy, and psychological interventions such as 
cognitive-behavioral therapy are often used. 43 Children with 
Ehlers-Danlos syndrome or other connective tissue disorders 
suffer from unstable joints that become very painful from 
repeated dislocations and mechanical stress. 

Some young women present with fatigue, poor sleep, and pain 
or unusual tenderness in multiple sites. Fibromyalgia is more 
common in adolescents than expected, and it can be a significant 
problem. Therapy includes education, medications, and general 
restorative therapy, with a focus on aerobic reconditioning. Tra¬ 
ditionally, tricyclic antidepressants and cyclobenzaprine have 
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Care Pathway for Nonverbal Patients 


Evaluation 

Medical examination 
Often tricky; go slowly 

May need more than one visit to complete the examination 
Try to isolate body part during examination, to avoid generalized effect 
Watch facial or vocal and parent reaction to each examination 
maneuver 

Behavioral medicine assessment: often not possible 
Physical therapy assessment: often already engaged in therapy 
Review of records, treatments, history, and physical findings 
Video documentation: parent may be able to capture pain behaviors 
for examiner to view 

Treatment 

Medications: often on multiple agents at baseline and coordination 
with other practitioners is important; apply general principles in 
choosing medications; long-acting opioid is sometimes beneficial for 
refractory musculoskeletal pain; watch for worsening of constipation. 
Behavioral medicine: often not possible if patient's cognitive ability is 
too low, but the family sometimes can benefit because they carry a 
large burden when caring for children with multiple medical problems 
Physical therapy: often already engaged; if not, engage for 
musculoskeletal pain or help therapist focus efforts of a particular 
region of the body 
Other therapy: 

Nerve blocks can be used to identify painful areas, if more than one 
seems active 

Rarely, a patient must be brought to the operating suite for an 
infusion of remifentanil to differentiate opioid responsiveness 
from potentially centralized or behavioral pain phenomena; the 
latter may respond to anticonvulsant therapy 
Intrathecal baclofen (and occasionally morphine) 

Surgical therapy for selected conditions 

Cautions 

Site of pain is often unclear. 

Do not forget to look in the ears. 

If patient is spastic, strongly consider hip pathology (e.g., subluxation, 
bursitis, infection). 

Constipation, gallbladder pain, and gastroesophageal reflux are possible. 
These patients often require more testing than verbal patients. 

Be careful with use of nonsteroidal antiinflammatory drugs because 
gastroesophageal reflux can be a problem and reporting abdominal 
pain as a signal of gastrointestinal side effects may not be possible. 


Care Pathway for Back Pain 


Evaluation 

Medical examination 
Behavioral medicine assessment 
Physical therapy assessment 

Review of records, treatments, history, and physical findings 
Consultation with specialists in orthopedics; magnetic resonance 
imaging or computed tomography, as indicated by history and 
examination findings 

Treatment 

Medications: 

Tricyclic antidepressants 

Muscle relaxants (e.g., baclofen, cydobenzaprine) 

Anticonvulsant (if radicular component) 

Nonsteroidal antiinflammatory drug of choice 
Cydooxgenase-2 inhibitor for gastrointestinal or bleeding issues 
If disk disease with radicular pain is documented, up to three 
epidural steroid injedions may be helpful 
Behavioral medicine: biofeedback, coping skills, and relaxation 
techniques 
Physical therapy: 

Stretching, postural rehabilitation, general reconditioning, and lifting 
techniques 

Limit bed rest; reactivate 

Transcutaneous electrical nerve stimulation (TENS) 

Exercise program 
Other therapy: 

Acupuncture 

Yoga 

Chiropradic (older patients, lumbar only) 

Massage 

Trigger-point injedions 

Additional modalities for specific indications include back bracing, 
surgery, bisphosphonate therapy 


been used, and duloxetine and milnacipran are helpful in 
adults. 44,45 As with many chronic pain conditions, cognitive- 
behavioral approaches are valuable components of treatment. 46 

Musculoskeletal pain is a particularly difficult problem in 
children with cerebral palsy. 47 Spasticity itself can be painful, and 
the daily stretching exercises are reported to be painful by many 
children. Some children with cerebral palsy are nonverbal, 
making assessment even more difficult. The parents or guardians 
can provide information about how the child expresses pain 
and how the pain manifests during daily life. If diaper changes 
seem to hurt, the practitioner should suspect hip or perineal pain. 
Pain after eating or a history of hard stools may point to 
constipation-based abdominal pain. A careful and sometimes 
staged examination is required. A thoughtful, empirical approach 
to therapy and judicious use of radiologic and laboratory evalu¬ 
ations can often lead to the diagnosis (Table 44-8). 

PAIN IN SICKLE CELL DISEASE, TRAIT, AND VARIANTS 

Sickle cell disease is a hereditary disorder characterized by abnor¬ 
mal hemoglobin S (see Chapter 9). About 8% of African Ameri¬ 
cans carry the sickle gene. The homozygous form (sickle cell 
disease [HbSS]) manifests as a hemolytic anemia with unique 
vaso-occlusive features. The heterozygous form (sickle cell trait 
[HbAS]) is milder and manifests as a borderline anemia and rarely 
with vaso-occlusive features. Sickle cell/hemoglobin C disease 


(HbSC) has a clinical presentation similar to that of HbSS, but 
its vaso-occlusive episodes are fewer and usually less intense. 

From a pain management perspective, the homozygous HbSS 
genotype manifests as acute pain attacks (e.g., pain crisis, vaso- 
occlusive episodes, acute chest syndrome) or as underlying 
chronic pain with acute exacerbations (e.g., avascular necrosis, 
vertebral collapse, joint involvement). Treatment frequently 
requires a multidisciplinary approach with close cooperation 
between the hematologist, psychologist, and pain physician. 48 
Most of the episodes can be managed at home with NSAIDs or 
acetaminophen, supplemented with opioids such as codeine or 
oxycodone or with tramadol. In severe cases, children often are 
hospitalized and treated with intravenous opioids, although they 
should be gradually weaned off the opioids as the primary process 
improves. For episodes of localized, hard-to-control pain or if 
acute chest syndrome develops, epidural analgesia can provide 
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Care Pathway for Sickle Cell Disease 


Evaluation 

Medical examination 

Behavioral medicine assessment: may be limited to social support in 
acute setting 

Review of records, treatments (need opioid exposure history for 
dosing), and history 

Hematology almost always directly involved, with focused evaluation 

Treatment of Vaso-ocdusive Episodes 

Medications: opioid (often requires basal infusion for the first days); 
nonsteroidal antiinflammatory drug; consider neuropathic 
medication for hyperalgesia 

Behavioral medicine: can be helpful, although learning techniques in 
the acute setting may be difficult; introducing this modality early in 
life may be more helpful 

Physical therapy: transcutaneous electrical nerve stimulation (TENS) 
for localized pain 

Other therapy: 

Regional anesthesia may be helpful. 

Strongly consider thoracic epidural for acute chest crisis. 

Treatment of Chronic Problems 

Medications: may involve chronic opioids; otherwise follows treatment 
of particular pain condition 

Behavioral medicine: per particular pain condition; early involvement 
may reduce need for hospitalizations 

Physical therapy: per particular pain condition; may have joint, bone, 
and deconditioning issues from recurrent vaso-ocdusive episodes 


excellent relief. 49 Rarely, children require opioid maintenance 
with long-acting preparations of morphine or oxycodone (Table 
44-9). Hyperalgesia over the affected area suggests peripheral or 
central sensitization, although the role for neuropathic medica¬ 
tions is undefined. 

Pain Pharmacotherapy 

Pain treatment has received less study in children than adults, as 
it is true for much pediatric pharmacologic therapy. In the 
absence of U.S. Food and Drug Administration (FDA)-approved 
indications and experimental data, off-label use of many medica¬ 
tions used to treat chronic pain is common. In this situation, the 
decision to use a particular medication is most often based on 
extrapolation from adult literature, expert consensus, applied 
theory, and clinical judgment (see Chapter 6). Three categories 
of medications are available for consideration: nonopioid 
analgesics (i.e., NSAIDs and acetaminophen), opioid analgesics, 
and a broad spectrum of adjuvant analgesics, including anti¬ 
convulsants, antidepressants, muscle relaxants, local anesthetics, 
AT-methyl-D-aspartate (NMDA) receptor antagonists, a 2 -agonists, 
and corticosteroids. 

NONSTEROIDAL ANTIINFLAMMATORY DRUGS AND 
CYCLOOXYGENASE-2 INHIBITORS 

NSAIDs come from various chemical groups (e.g., salicylates, 
propionic acid, oxicams, naphthylalkalones, fenamates). The 
mechanism of action is inhibition of cyclooxygenases (COXs) at 
the prostaglandin H 2 synthetase enzyme. COX-1 is constitutive 
and always present, and COX-2 is inducible and produced in 
the body under proper conditions. NSAIDs have different 


selectivities for COX-1 or COX-2; selective COX-2 inhibitors 
have predominant action on inducible COX-2. The benefit of 
selective blockade is decreased risk of gastrointestinal bleeding. 
Celecoxib is the only selective COX-2 inhibitor available in the 
United States. 

The analgesic and antiinflammatory actions of NSAIDs 
exhibit a dose-dependent response until they reach maximum 
effect; beyond which there is no further benefit of dose increase 
(i.e., ceiling effect). Unlike opioids, there is no development of 
physical dependence or tolerance with NSAIDs. 

The choice of NSAID is empirical and based on clinical judg¬ 
ment. If the child provides a history of good response to a par¬ 
ticular NSAID, we tend to continue the same medication or 
adjust the dose. If the response is inadequate, we select a different 
medication until we find an effective one. In children with a 
history of gastrointestinal adverse effects, we prescribe combina¬ 
tion preparations with protective agents (e.g., misoprostol) or a 
histamine 2 (H 2 ) receptor or proton pump inhibitor, or we switch 
to a selective COX-2 inhibitor. Preexisting renal disease and 
disorders that reduce actual or effective intravascular volume 
vastly increase the risk for renal toxicity, and NSAIDs must be 
used cautiously in these situations. 

OPIOIDS 

The use of opioids for treating chronic nonmalignant pain has 
been associated with many myths and controversies. Their use in 
the past was reserved for children with acute and cancer-related 
pain. In selected cases, with appropriate monitoring, opioids can 
improve quality of life and functional capacity without signifi¬ 
cant risk of addiction, tolerance, and toxicity. However, a history 
of substance abuse (mainly in adolescent and young adult popu¬ 
lations) and a family member with substance abuse and a dys¬ 
functional social situation are red flags for opioid prescribing. 

Opioid agonists are used almost exclusively; agonist- 
antagonists have less popularity because of their ceiling effect and 
the potential to precipitate withdrawal when administered along¬ 
side a pure agonist. We typically use opioids in two scenarios. 
The first features opioids as a bridge while titrating other classes 
of medications to effect or while awaiting physical therapy or an 
intervention to exert its effect. In the second scenario, we use 
opioids as maintenance analgesics in carefully selected children 
(e.g., chronic musculoskeletal pain in a child with cerebral palsy, 
children with juvenile rheumatoid arthritis or Ehlers-Danlos syn¬ 
drome). Medication is titrated in increments toward the main 
goals of optimal (although rarely complete) pain relief, improved 
function, and minimal adverse effects. Escalations are seen 
usually with exacerbations of the primary disease process. 
Common opioid adverse effects that occur with long-term use 
can be found in Table 44-10. 

A special medication in this group is methadone. Besides 
being an opioid agonist, methadone is also reasonably effective 
in controlling neuropathic components of pain. There are a few 
exceedingly important caveats for its use. It has a long half-life 
and presents a risk of accumulation leading to sedation and 
respiratory depression. The usual 1:1 methadone to morphine 
equianalgesia ratio does not work for dose conversion. The 
greater the dose of opioid being converted, the more skewed the 
conversion ratio; the methadone to morphine ratio ranged from 
1:2.5 to 1:14.3 in one study. 50 Because of the long half-life, dose 
adjustments should be made no more frequently than every 
5 days. A unique adverse effect of methadone among opioids is 
its potential to prolong the QJ interval and modestly increase 


Downloaded for Ahmed Othman (aothman@kockw.com) at Kuwait Oil Company from ClinicalKey.com by Elsevier on December 28, 2017. 
For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights reserved. 





Chronic Pain 


959 



the dispersion of repolarization on the electrocardiogram. 51 
Because the dispersion of repolarization is less than 100 msec, it 
remains unlikely that methadone can trigger torsades de pointes. 

When a child who is taking long-term opioids presents in the 
operating room, a thorough medication history is essential for 
developing a perioperative plan. If the child has not taken a 
morning dose of opioid, that dose should be replaced by the 
intravenous route to avoid withdrawal. It is essential to convert 
the home medication into morphine equivalents, and the daily 
dose of home opioids should be provided as a baseline, with all 
further dosing being in addition to the baseline, to avoid pain at 
the time of emergence. Because of tolerance to long-term opioids, 
larger doses than usual may be required, and it is advisable (as 
in all children) to titrate to comfort in the immediate postopera¬ 
tive period and use the amount required to achieve optimal 
analgesia. Opioid consumption during the perioperative period 
may be more than three times that observed in patients not 
taking chronic opioids. Sparing use of opioids in the periopera¬ 
tive period results in poor pain management and withdrawal 
phenomena. 52 ’ 53 

ADJUVANT DRUGS 

Anticonvulsants 

Anticonvulsant medications have been widely used in the phar¬ 
macologic treatment of chronic pain since the 1960s. Often 
referred to as membrane stabilizers, anticonvulsants work on 
neural receptors, ion channels, and nerve conductivity. They 
modify the level of excitatory and inhibitory neurotransmitters 
and activation of nerve cells. They are most effective in control¬ 
ling neuropathic pain. First-generation agents (e.g., carbamaze- 
pine) have been used less often due to significant adverse effects, 
and they have been replaced by second-generation agents that 
have a better adverse effect profile. 

Therapeutic effect is achieved with all membrane stabilizers 
by gradual titration. The purposes of this approach are to avoid 
development of adverse effects by allowing enough time for the 
child to develop tolerance (mainly to sedation) and to find the 
lowest effective dose for the child. The treatment course usually 
lasts 3 to 6 months. At the end, the child is gradually weaned off 
the medication in reverse order of its titration. Although weaning 
is not necessary to prevent seizures, rapid discontinuation may 
result in pain and in sleep or mood disturbances. Gradual 
weaning allows rapid re-escalation in case the pain begins to 
return in children for whom the pain has been controlled but 


not completely eliminated. In that case, we would determine the 
child’s minimal effective dose. If pain recurs, we continue medi¬ 
cation for 3 to 6 months longer. 

Although use of anticonvulsants for pain in children repre¬ 
sents an off-label use and studies are lacking (even for adults), 
this class of medications is a mainstay of therapy for selected pain 
conditions in children. The choice of drug is based on thoughtful 
consideration and expert consensus, as with all therapies for 
which randomized, controlled trials are lacking. 

Gabapentin and Pregabalin 

Gabapentin is an anticonvulsant with a complex mechanism of 
action. Its name is deceiving; gabapentin does not interact with 
the y-aminobutyric (GABA)-ergic system. It binds to the a 2 -delta 
subunit of the voltage-dependent calcium channel 54 and reduces 
the release of glutamate in the dorsal horn of the spinal cord. 
This leads to decreased production of substance P, less activation 
of a-amino-3-hydroxy-5-methylisoxazole-4-propionate (AMPA) 
receptors on noradrenergic synapses, decreased transmitter 
release, and decreased neuronal activity. 55 This mechanism is 
shared by gabapentin and pregabalin. 

Gabapentin is usually a drug of first choice due to good toler¬ 
ability, minimal adverse effects, and positive clinical experiences. 
Besides sedation, patients can retain sodium and water, develop 
peripheral edema, and gain weight. In teenagers, gabapentin can 
cause mood swings, irritability, and suicidality. Despite these 
concerns, we use gabapentin frequently after a detailed explana¬ 
tion and discussion with the patient and parents. We use two 
titration schedules. For younger children, the target dose is 10 to 
15 mg/kg/dose three times per day. In older children weighing 
more than 60 kg, we use adult-type titration to effect. Gabapentin 
does not have to be adjusted in liver failure patients because it 
is not metabolized by the liver; however, the dosage needs to be 
adjusted in children with compromised renal function. Pregaba¬ 
lin is chemically related to gabapentin but has fewer adverse 
effects and a significantly faster titration schedule. It is approved 
for postherpetic neuralgia, diabetic neuropathy, and fibromyalgia 
in adults; experience in children is growing. 

Topiramate 

Best studied for the treatment of migraine headaches, topiramate 
can be applied to the full spectrum of neuropathic pain states. 33 
Because a unique adverse effect is appetite suppression, we may 
choose it for a patient with neuropathic pain who is concerned 
about weight gain. Topiramate has carbonic anhydrase-inhibiting 
properties and can result in metabolic acidosis and lead to renal 

Oxcarbazepine 

Oxcarbazepine is the second-generation relative of carbamaze- 
pine and has potential for the treatment of neuropathic pain 
states. Although rare, Stevens-Johnson syndrome can occur with 
oxcarbazepine and with several other anticonvulsants. Hypona¬ 
tremia also may occur in addition to adverse effects common to 
anticonvulsants, such as sedation, difficulty concentrating, ataxia, 
and mood instability. 

Carbamazepine, Valproic Acid, and Phenytoin 
The effectiveness of carbamazepine, valproic acid, and phenytoin 
has been discussed elswhere. 56 Carbamazepine has proved effec¬ 
tive in the treatment of trigeminal neuralgia, spasticity in mul¬ 
tiple sclerosis, and spinal cord injury (compared with tizanidine). 
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Phenytoin has been used alone or in combination with buprenor- 
phine for cancer pain, and it has provided good pain relief in 
more than 60% of patients. 

Despite their effectiveness, the use of these medications is 
limited because of the possibility of serious adverse effects. For 
carbamazepine and phenytoin, adverse effects include liver and 
renal toxicity (regular laboratory tests are necessary), aplastic 
anemia, Steven-Johnson syndrome, and a syndrome of inappro¬ 
priate secretion of antidiuretic hormone (SLADH)-like picture. 
Valproate lacks renal side effects but can cause pancreatitis. 

Antidepressants 

Two major groups of antidepressants are used in the treatment 
of chronic pain: tricyclic antidepressants (TCAs) (e.g., amitripty¬ 
line, nortriptyline, desipramine, doxepin, imipramine) and the 
newer selective serotonin reuptake inhibitors (SSRIs) (e.g., fluox¬ 
etine, paroxetine) and serotonin-norepinephrine reuptake inhibi¬ 
tors (SNRIs) (e.g., venlafaxine, duloxetine, milnacipran). 57 The 
efficacy of TCAs in the treatment of neuropathic pain has been 
confirmed in meta-analyses. 58,59 The doses required to control 
chronic pain are usually less than those used in the treatment of 
depression. The effectiveness of antidepressants has been dem¬ 
onstrated in neuropathic and nonneuropathic pain such as fibro¬ 
myalgia and low back pain. 

When prescribing antidepressants, we recommend vigilance 
about the potential increase in suicidal ideation and attempts in 
adolescents and young adults. We inform patients and families 
in detail to ensure that they will communicate with us about such 
ideation. We refer patients at greater risk for psychiatric comor¬ 
bidity to a psychologist for evaluation before prescribing this 
class of medications. 

Tricyclic Antidepressants 

The major limiting factor in prescribing TCAs is their adverse 
effects. Onset of adverse effects can be reduced by slow dose 
escalation, as is done with anticonvulsants. The most frequent 
side effect is sedation, which is often beneficial in chronic pain 
patients who have difficulties sleeping. We prescribe the drug to 
be taken at bedtime. It is important to monitor the child in the 
mornings for carryover sedation. In such cases, it is reasonable 
to decrease the dose or encourage the child to take the medica¬ 
tion earlier in the evening. Because of the anticholinergic effects 
of TCAs, children often notice a dry mouth and may experience 
constipation, urinary retention, or weight gain. 

TCAs prolong the cardiac QJ interval, which can cause a lethal 
arrhythmia. We obtain a careful history of cardiac symptoms and 
conduction abnormalities in the child and family members. It is 
reasonable to order a baseline electrocardiogram to rule out con¬ 
genital prolonged QT interval before initiation of therapy. Because 
concomitant use of SSRIs, SNRIs, or tramadol can decrease the 
seizure threshold in children with a seizure disorder, their simul¬ 
taneous use is discouraged. Amitriptyline and nortriptyline are 
the most commonly used medications of this group. The usual 
starting dose for both medications is 5 to 10 mg orally at night, 
which is increased to 20 or 25 mg at night 1 week later. Analgesic 
effects can be seen in 1 to 3 weeks, as with antidepressants effects. 
Nortriptyline is a metabolite of amitriptyline, with similar utility 
for pain but less sedation. If top-range dosing is required, periodic 
electrocardiographic monitoring for QJc changes is suggested. 

Selective Serotonin and Norepinephrine Reuptake Inhibitors 
Venlafaxines starting dose is 37.5 mg/day in adults, which can be 
increased by 37.5 mg every week up to 300 mg/day. Adverse 


effects include headaches, nausea, sweating, sedation, hyperten¬ 
sion, and seizures. If the dose is less than 150 mg/day, the effects 
are mostly serotoninergic. If it exceeds 150 mg/day, the effects 
are mixed serotoninergic and noradrenergic. Duloxetine has anti¬ 
depressant effects and analgesic effects for neuropathic pain, 
fibromyalgia, and back pain. 45,57,60 It is usually started at 20 to 
60 mg daily to a maximum dose of 120 mg/day. The major 
adverse effects are nausea, dry mouth, constipation, dizziness, 
and insomnia. Use of both medications in younger children is 
best left to those who prescribe the medications frequently 
because dosing has not been well established in the pediatric 
age group. 

Muscle Relaxants 

Muscle relaxants are frequently used as an adjunct to other medi¬ 
cations (mostly NSAIDs) in patients with myofascial pain. 

Cyclobenzaprine 

Cyclobenzaprine is a centrally acting muscle relaxant. Its major 
adverse effects are somnolence, dizziness, and asthenia. The usual 
starting dose is 5 mg at night, which can be increased to 10 mg 
after 5 to 7 days unless the child has difficulties awakening in the 
morning. The dose can be escalated up to 10 mg three times 

Baclofen 

Baclofen is one of the most powerful centrally acting muscle 
relaxants. It interacts with the GABA b receptor subtype. It is 
usually indicated in patients with spasticity such as children with 
cerebral palsy or multiple sclerosis. In children 2 to 7 years old, 
the daily dose is 10 to 15 mg, divided into two or three doses. 
The dose can be escalated every 3 days by 5 mg to a maximum 
dose of 40 mg/day. In children older than 8 years of age, the 
maximum dose is 60 mg/day. Baclofen is one of a few medica¬ 
tions approved for intrathecal administration by implanted 
pumps and is usually administered to children with spasticity 
(e.g., cerebral palsy, spinal cord injury). 

Tramadol 

Tramadol is a unique analgesic. It is a very weak p-receptor opioid 
agonist. It also blocks monoamine reuptake in the central nervous 
system (similar to antidepressants). For the latter reason, tramadol 
is a popular analgesic for neuropathic pain, especially for con¬ 
trolling paresthesias, allodynia, and touch-evoked pain. The like¬ 
lihood of tolerance or development of dependence is small, 
although it has been reported. Despite its weak opioid properties, 
sudden discontinuation of tramadol can cause withdrawal 
symptoms. 

The doses used for chronic pain vary from 25 mg up to 
100 mg four times per day (400 mg/day maximum). 62 The dose 
should be limited in renally impaired children with creatinine 
clearance less than 30 mL/min up to a maximum of 200 mg/day 
and in those with impaired liver function up to 100 mg/day. 

Common adverse effects include nausea, vomiting, sedation, 
constipation, diarrhea, dizziness, headache, seizures, and hal¬ 
lucinations. Rare side effects include orthostatic hypotension, 
syncope, and tachyarrhythmia. 

Local Anesthetics, a 2 -Adrenergic Receptor Agonists, Topical 
Agents, and N-Methyl-d-Aspartate Receptor Antagonists 

Many drugs are used in the treatment of chronic pain, and they 
have a wide array of mechanisms of action. Oral medications 
with local anesthetic properties such as mexiletine have been used 
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in the treatment of neuropathic pain in patients with CRPS. The 
a 2 -adrenergic receptor agonist clonidine finds its application in 
the same arena. It is used orally, as a transdermal patch, or added 
to local anesthetic solutions in intravenous regional techniques. 
The major limiting factor in the use of these drugs is their adverse 
effect profile, which includes hypotension, sedation, bradycardia, 
and nausea (especially with mexiletine). 0. 2 -Adrenergic agonist 
blocking properties are also part of the mechanism of action of 
the muscle relaxant tizanidine. 

The topical agent capsaicin, derived from hot chili peppers, 
is also helpful in managing neuropathic pain, but its application 
can cause a burning sensation where applied, which is often 
poorly tolerated. The topical lidocaine patch has been effective 
in the controlling symptoms of postherpetic neuralgia and has 
been used for localized myofascial pain, hyperpathia, and allo- 
dynia in other neuropathic conditions. 63 Pharmacokinetic studies 
in adults have found minimal lidocaine blood concentrations, 
suggesting a large margin of safety, 64 although similar studies have 
not been carried out in children. 

NMDA receptor antagonists such as ketamine, amantadine, 
or dextromethorphan have anecdotal evidence supporting their 
utility in the treatment of neuropathic pain. It is also thought 
that NMDA receptor antagonists exert an opioid-sparing effect. 
An important limiting factor of the broader use of ketamine in 
the treatment of chronic pain symptoms is the potential for 
psychotropic side effects. 

Complementary Therapies 

Alternative therapies have appealed to patients for a long time. 
Because traditional medical therapies have a high failure rate, 
patients continue to search for better treatments. Many types of 
therapies are useful in treating chronic pain. As a consultant, the 
anesthesiologist should consider suggesting some of these thera¬ 
pies when they seem appropriate. TENS and biofeedback have 
been discussed earlier. 

Acupuncture and its derivative, acupressure, originated in 
China and constitute an important part of traditional Chinese 
medicine (Fig. 44-3). In acupuncture, the body energy or qi 
(pronounced chi) circulates in body meridians and collaterals. 
Meridians and collaterals are pathways that represent body organ 



FIGURE 44-3 Acupuncture needles in situ. 


systems called the Zang-Fu organs. In Chinese medicine, pain is 
caused by obstruction in the circulation of qi in these channels 
due to multiple causes. Acupuncture has been used in acute 
and chronic pain conditions such as neck and back pain, dental 
pain, musculoskeletal and arthritic pain, CRPS, migraine, facial 
pain, and fibromyalgia. The data from randomized, controlled 
trials is controversial or insufficient to support or deny efficacy 
of acupuncture. 65 

Summary 

The pediatric anesthesiologist may be called on to assist with the 
care of a child or adolescent with chronic pain. The basic tenets 
of care apply, and a careful history and focused physical examina¬ 
tion remain key components of the evaluation. Determining that 
the child is not being physically harmed by the painful condition 
(i.e., ensuring safety) is the first step, followed by focused diag¬ 
nostic evaluation and therapy. Treatment for all but the simplest 
painful conditions employs multiple disciplines in a coordinated 
attack on the pain. The input of psychologists is a prominent part 
of chronic pain management, and psychological treatment is not 
a sign of psychiatric disease or malingering but a tool that can 
be powerful and effective. Physical therapy and judicious use of 
medications round out the approach to most chronic pain prob¬ 
lems in children. The occasional use of interventional modalities 
and opioids is warranted, but success is limited if the problem is 
viewed in a unidimensional manner. Many patients benefit from 
alternative approaches to therapy, and these disciplines can be 
used in a prudent fashion to expand the range of therapies that 
can be recommend. 
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This is an intriguing discussion about the conversion ratio between morphine and 
methadone. It explodes the commonly held belief (seen in so many opioid 
conversion tables) that the two opioids are equianalgesic. 

Stanton-Hicks M, Baron R, Boas R, et al. Complex regional pain syn¬ 
dromes: guidelines for therapy. Clin J Pain 1998;14:155-66. 

The article outlines the multidisciplinary approach to complex regional pain syn¬ 
dromes (CRPS). Multidisciplinary treatment is not just for children with 
CRPS. 

Turk DC. Clinical effectiveness and cost-effectiveness of treatments for 
patients with chronic pain. Clin J Pain 2002;18:355-65. 

The author takes a look at the big picture. Blocks make us money; comprehensive 
treatment makes patients better. 

Wilder RT, Berde CB, Wolohan M, et al. Reflex dystrophy in children: 
clinical characteristics and follow-up of seventy patients. Am J Bone 
Joint Surg 1992;74:910-9. 

The classic paper describes complex regional pain syndrome in children, its treat¬ 
ment, and patient outcomes. Its observations hold up today. 
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